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Lecture 1: 


1)Classify the groups of antianginal drugs 
according to their mechanisms of action 

2)ldentify the role of nitrates in the treatment of 
angina 

3)Explain the adverse effects, precautions and 


drug preparations of nitrates, 
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# Angina Pectoris 


Chest ратодие to transient myocardial 
ischemia. 

Cardiac ischemia is due to Irmoalance 
between: 
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Determinants of Myocardial 
Oxygen Demand 


Ll Coronary blood flow | 
= increased 
LWessel calibre oxygen demand 
THeart rate 


{ldiastolic filling time) T Heart rate 
T Myocardial comtractility 


L Perfusion pressure 

+ wentricular wall T Ventricular wall tension 
tension (compressiom 
of intramyocardial 
Wessels) 


T Filing pressure (preload) 


T Resistance to epection 
(atte rioad) 
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e Angina Pectoris 


1- Angi 
Stable, 


Blockage in 
the coronary 


- Most common type. Occurs on 
exertion and relieved by rest. M 
- Due to coronary atherosclerosis Ж 
Coronary lumen is narrowed & / \ 
fixed. 


- Treatmentcbiefjaydiac work. 
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2- Variant (Prinzmetal, Vaso-spastic) 
Angina: 


a- Occurs at rest, usually accompanied by 
arrhythmia. 


b- Due to reversible coronary Y. € 
Supersensitive coronary. 


c- Treatment by Coronary V.D. 
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3- Unstabie XT (Pre-infarction, 
Crescendo): 

» Emergency case // | 

a- Progressive worsening — Occurs or! 

exertion then on rest. 

b- Progressive 0CC/usion of coronary 

on top of atherosclerosis. 


c- TERR Hospitalizat 


+ | Cardiac work 
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Atherosclerotic 


|| Normal Coror 


NORMAL a. 
STABLE Atherosclerc | ; 
NA Normal — Exertional Vasospastic Unstable Infarct 
Angina Angina Mam 
UNSTABLE Atherosclerc 
ANGINA with Blood C 
fat {Neutrophil 
5 рые 16 
VARIANT PA 0 к 
ANGINA | 
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Managernent Of Angina 
еен 


I- General Measures 


1- Change life 
style : 


Stop smokingoradual exercWeight reductior 


Wednesday, September 11, 
2024 


2- Avoid 3 


Exertion 
Emotions зу 


Eating heavy fatty neuen 
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Organic nitrates 


a- Glyceryl Trinitrate (GTN, Nitroglycerin). 
b- Isosorbid 


cC- ЗЫ: 


Mononitrate. 
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Pharmacokinetics: 


1- Absorbed from Buccal & 
Intestinal mucosa, and skin. 
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2- Extensive hepatic first pass 
a (90 %) > 10 % Oral. 


10a 

bioavail ability. converted into 
isosobide =. mononitrate (active 
metabolite) 


= Ехсгеѓіея as Glucuronide 
conjugates 
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Nitrates denitrated by 
hione transferase 


Glutat 


(consumin 


e 
Nitric Oxide 
NO) 


( 
Soluble Guanylate Guanylate Cyclase 


Cyclase 
cGTP 


(a-Myosin-LC- 


PO4 : 
Contracti 


v 


CGMP 
| Myosin-Il€ ( Platelet aggregatio: 


Relaxation 
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_Pharmacological Actions of | 
Nitrates: 
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I- Blood 


\ Vessels 


a- V.D. of Normal, mainly Big vessels, Veins 
m ore than eo tea Tetas die enzyme that generates NO from 
han arte "пи 


ries 

= Powerful Veno-V.D. ~ } У.В. > 1 E.D.V. з 

^4 Pre-Load. 

^ | Pulmonary vascular pressure and heart size 

e | С.О.Р-> у Systolic B.P. mainly. 
b- Some Arterio- < Less Arteriodilation ( Coronary Arteries) 
> Т.Р.В. > 
Ө U After-load. Venous ——+ Pooling of blood in veins — Increased Venous capacitance 
Ө | Diastolic B.P. ^^^ | 


Decreased Preload Blood returning to the 


| heart decreases 
Decreased Decreases Myocardial 
нона on the Oxygen Consumption 
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1- Blood 


GG 


c- V.D. of big epicardial normal coronaries > 


Redistribution to ischemic area. 

d- Meningeal V.D.: Headache 

e- Cutaneous V.D. : Flush of face and chest 
(Nitroid reaction) 

f- Pulmonary V.D.: decreasing VR, decreasing 


Pulmonary pressure 
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- Decrease Cardiac work (1 Preload > 1 
Afterload) Sz | Oxygen consumption. 


b) - Powerful Veno-Dilator > 4 V.R. > 1 
E.D.V. > 
- | Pre-load 
- | Contractility > | Pressure оп Sub- 
endocardial coronaries. 
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3-Blood | 


w ure 


Hypotension:| S.Bl.p. > D.Bl.p. 
- Hypotension › 
Reflex 1 


Hypotension 


Sympathetic 7 
Contractility 


&Tachycardia ^ 
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So the beneficial effects of nitrate 


l- Decreased O2 requirement due to 
decreased B.P., deceased ventricular 
volume and ejection time. 

l- Increased O2 supply by dilating 
epicardial coronary vessels and 


increased collateral flow and decreased 
left ventricular diastolies 


>> e 
4-Smooth 


muscle 


b. and R.C. 


° spasmolytic on smooth muscles of ^. |... 
biliary, 011, Urinary bladder € 


* Reflex stimulation of R.C.: Stimulation of 


Chemo- and Baro-receptors 
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° Used in acute attack (may be repeated every 5 min till pain disappears or 
maximum 3 doses) and immediate prophylaxis (taken 5 minutes before effort). 


a. Glyceryl Trinitrate (GTN, Nitroglycerin). 
b. Isosorbid Dinitrate S.L or buccal spray 


Buccal tablet Sublisgual tablet 
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If side effects appear either: 


wee Е 


° Used in d 
prophylaxis of all types of angina = ‚ В 
a. Glyceryl Trinitrate (GTN, Nitroglycerin). Z E 
(SR tablets, Transdermal Delivery — PW * | 
System TDDS (patch ог ointment.) 5 

р. Isosorbid Dinitrate (Tablets, chewable tablets & SR capsules) 

C. Isosorbid Mononitrate. (Tablets & SR capsules) 


Nitroglycerin is available as an intravenous solution used chiefly to reduce preload and afterload 
in patients who have acute heart failure associated with MI and hypertensive crisis. 
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1- All Types of Angina 


Peciatifina of effort: decreasing cardiac work 
(preload more than after load) and oxygen 


SUFRE Angina: coronary V.D. 


3- Unstable Angina > decreasing 
cardiac work (preload more than after 
load) + oxygen consumption + 
coronary V.D. 
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1- All Types of Angina 
PORTO тась : nitroglycerin or isosorbide 


dinitrate ing or oral apes 


In Immediate Prophylaxis > Drugs are taken 5 


minutes before exertion. 


2 In Long Term Prophylaxis > Long Acting 


Nitrates: Oral S.R. (Large dose to overcome Hepatic 


First Pass Effect), Trans-dermal patch or Ointment > 


An Па CARDIOP'ULMONARY MODULE 
w release Oral prepara e 


LION 


2- Nitroglycerin IV infusion 

a-Acute myocardial infarction (A.M.l.), Acute 
Pulmonary Edema (Acute Left Ventricular Failure) & 
Refractory H.F. > | coronary resistance, | oxygen 
consumption, 1 Pulmonary congestioné may (the size of 
infarcted area. 
PERRE ALNYP PARNE RNA HGR ока ас 
рб congestion. 


4- Biliary colic due to disease or morphine— responds 
to sublingual GTN or isosorbide dinitrate. 

5- Esophageal spasm Sublingual GTN promptly 
relieves pain. Nitrates taken before a meal facilitate 


Wednesday, September 11, CARDIOPULMONARY MODULE 
2024 


D= Vra He NOSON ERGEGE 


* Nitrites generate methaemoglobin Haemoglobin 

which has high affinity for cyanide 4 Sod. nitrite (I ml of 3% solution Lv) 
radical and forms 
cyanomethaemoglobin. 

e BUT this may dissociate to release 
cyan ide. Cyanomethaemoglobin 

* Therefore, sodium thiosulfate is given | s silo оби 
to form Sod. thiocyanate which is 
poorly dissociable andis-excreted in 
urine. 


Methaemoglobin 
— Cyanide 


Methaemoglobin + Sod. thiocyanate 


Sodium nitrite is used Exctete in urine 
because it is a very weak vasodilator; 
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Precautions: 


©- 8-10 Hours nitrate-free period or alte 
every 2 weeks to avoid tolerance with long acting 
nitrate. 

©- Never Stop nitrate therapy Suddenly > 
Rebound ischemia & infarction. 

©- Do NOT take double dose. If a dose is 
missed wait for the next dose. 

— Do Not use after expiry date No effect. 

S- Not combined with Sildenafil (Viagra) > 
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Ж 


@-Postural hypotension & tachycardia Sit while 


ki it. 
E UPI dance & cross-tolerance between nitrites 


Y BHES Stepletion of S-H group required for 
denitration & activation 

sustained treatment with nitroglycerin in vivo is 
associated with reduced biotransformation of nitrate to 
NO by endothelial mitochondrial enzyme 


badwęidcky daily;8:14; hours nitrate free or alternate 


with other Anti-anginal every 2 weeks 
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Adverse Effe 


ЕГДЕ Nitrates: _ 


@- Headache, Flush, dizziness & weakness 
Q- Met-Hb and cyanosis especially by Nitrites > 


Niratiesersensitivity reaction as skin rash. 

Q- Hypotension : Reflex stimulation of Sympathetic 
system : Tachycardia : Short Diastolic Coronary perfusion 
blocked by B-Blockers or Verapamil (CCB) 


Q Coronary Dependence after prolonged exposure to 
nitrates. Sudden stop of Nitrates [] Rebound coronary 
V.C. [] Ischemia & Infarction E 
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l.Allergy to nitrates 
2.Heart rate is < 50 or > 100 beats/min. 
3.Systolic BP is « 90 mm Hg 


4.Concomitant use of  phosphodiesterase (PDE) 
inhibitors such as tadalafil and sildenafil within the last 
24 hours as they lead to severe hypotension 

5.Right ventricular infarction. that the use of nitrates 
could significantly affect preload and, therefore, 
introduce hemodynamic instability 

6.Hypertrophic cardiomyopathy. possible aggravation of 
the outflow tract obstruction 


7.Increase intracranial pressure 
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1- Mention the mechanism of 
action of nitrates as 
antianginal drugs. 


2-What are the preparations of 
nitrates used in different cases 
of angina? 
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Cardiopulmonary module 
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